A novel shuttle vector for Streptomyces spp. and Escherichia coli as a tool in site-directed mutagenesis.
This paper describes the construction and utilization of a novel shuttle vector for Streptomyces spp. and Escherichia coli as a useful vector in site-directed mutagenesis. The shuttle vector pIAFS20 (6.7 kb) has the following features: a replicon for Streptomyces spp., isolated from plasmid pIJ702; the thiostrepton-resistance gene as a selective marker in Streptomyces; the ColE1 origin, allowing replication in E. coli; and the ampicillin-resistance gene as a selective marker in E. coli. Vector pIAFS20 also contains the phage f1 intergenic region, which permits production of single-stranded DNA in E. coli after superinfection with helper phage M13K07. Moreover, the lac promoter is located in front of the multiple cloning sites cassette, allowing eventual expression of the cloned genes in E. coli. After mutagenesis and screening of the mutants in E. coli, the plasmids can be readily used to transform Streptomyces spp. As a demonstration, a 3.2-kb DNA fragment containing the gene encoding the xylanase A from Streptomyces lividans 1326 was inserted into pIAFS20, and the promoter region of this gene served as a target for site-directed mutagenesis. The two deletions reported here confirm the efficiency of this new vector as a tool in mutagenesis.